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I. INTROD UCTION 
A. Reason for Study 
The Ut ah/western Colorado area of the Rocky Mountain Region has 
adequate coal and wa t er resources to support additional thennal 
generation plants beyond those already in service. Also within the 
region are several sites suitable for large-sized hydroelectric 
pumped-storage projects for purposes of supplying peaking power. 
The close proximity of these types of electric generating facil Ities 
is desirable in providing offpeak energy during the pump i ng cycle 
for the pumped-storage units. Considering that the potential 
capacity of each type of generation is in the 500 to 1,000 (two 
units) MW range per site and would requi re major extra-high-voltage 
(EHV) transmission developments, it was log i cal to Initiate a 
coordi nated long-range transmi sslon pI anni ng study. Al though much 
of the projected new generation Is planned to serve local area load 
growth, it still would be necessary to construct an EHV grid to 
interconnect with other existing systems for system stability and 
r eI i abil ity. The EHV grid woul d al so provide transfer capabil ity to 
allow efficient use of surplus energy, provide emergency assistance 
among utilities, transmit installed reserves, and accommodate the 
loopflows that circulate within the Western Sy~tems Coordinating 
Council (WSCC) system. 
Regional power suppl iers and other interested util iti es also recognize 
t hat the study area contains a limited number of EHV transmission 
corridors and t he need to make maximum use of these corridors in 
prov i d i n9 the present, near-term, and long-range transmi ss ion needs. 
An early objective of this joint study effort was t he veri ficat i on of 
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an EHV system that would recognize right-of-way constraints and be 
cost effective. When pract i cal, multicircuit construction was 
considered in studying new transmission lines or in the upgrading of 
existing transmission lines. 
Generation additions of approximately 2,500 MW in western Colorado 
and 5,700 MW in Utah are planned by about the year 1992. Entities 
planning the new generation and other interested parties which would 
be affected by the addition of the new transmission far.iliti es met 
in late 1978 tQ discuss the benefits and mechanics for proceeding 
with a joint planning effort. A steering committee and technical 
work i ng group were formed. Utah Power & Li ght Company was asked to 
conduct a 1984 transfer capability study and the West ern Area Power 
Administration was asked to conduct a 1992 heavy sunvner powerflow 
study. Participating members were responsible for load, generation, 
and other system data for their areas. 
This report covers the 1992 portion of the study. A separate report 
coveri ng the 1984 study is titled "Utah-Western Colorado 1984HS 
Transfer Capability Study." 
B. Purpose of Study 
The i ntent of this study was to : 
1. Provide a forum for exchanging future transmissi on plans on 
Utah and western Co lorado sys tem deve 1 opment between interested 
ent it ies. 
2. Coordinate a voltage level 70r the future basic transmission 
system of t he study area . 
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3. Determine a tentative transmission system that meets area power 
suppl i ers' needs based upon load, gene rat ion, and interchange 
requi rements with a strong consideration for the environment. 
4. Perform a series of preliminary powerflow studies of the future 
grid configuration to determi ne the system performance and 
examine system alternatives. 
C. Study Participants and Observers 
1. Major Participants: 
a. Colorado Ute Electric Association (Colorado Ute) 
b. Intermountain Consumer Power Association (ICPA) 
c. Public Service Company of Colorado (PSCo) 
d. Salt River Project (SRP) 
e. Southern California Edison (SCE) 
f. Utah Power & Light Company (UP&L) 
g. Western Area Power Administration (Western), Department of 
Energy 
2. Study Observers: 
a. Arizona Power Pooling Association 
b. Bountiful City Light and Power Company 
c. CP National Corporation 
d. City of St. George, Utah 
e. Dixie-Escalante Rural ~lectric Association, Inc. 
f. Moon Lake Electric Association (Moon Lake) 
g. Water and Power Resources Service (Service), Department of 
the Interior 
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I I. SYSTEM DEVELOPMENT 
A. Generation and Associated Transmission 
Eastern Utah and western Colorado have experienced annual load 
growth of over 10 percent. The demand for electrical energy is 
assumed to continue, with the possibility of major additional 
increases associated with energy development in the area. Several 
major generation projects are planned to serve this projected load 
growth. 
A third 400 MW generating unit at Craig Station wi ll be owned 
entirely by Colorado Ute and is scheduled for completion by 1983. 
4 
As part of the Craig Station unit 3 project, tenninal facilities for 
the eXisting 34S-constructed 230-kV operated Craig-Rifle (Colorado 
Ute) line will be uprated to begin operation a t 34S kV. 
Siting studies are currently in progress for a Southwest Colorado 
Generating Station. The first two units are planned for completion 
in the 1988-1992 time frame. In these studies, the planned facility 
is represented as two SOO MW units at Delta on Colorado Ute's 
Rifle-San Juan 34S-kV line. PartiCipation by others in this project 
is possible, and in these studies SOO MW has been scheduled to 
PSCo. 
Deseret Generation and Transmi ssion Cooperative is planning two 360 
MW units near Vernal, Utah. The first unit is scheduled for comple-
t i on by 1985. with the second pI anned for 1992. Transmi ssi on wi 11 
init ia lly consist of a single 34S-kV tie to the Utah system and 
three 138-k VIi nes. 
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The Servi ce has made pI ans to add two uni ts at Gl en Canyon by 1990. 
and is presently i n the process of uprat i ng all of the ei ght origi na I 
Glen Canyon unit s to increase their output by approximately 30 
percent. In addition. the Service is planning to uprate the Blue 
Mesa. Flaming Gorge. and Morrow Point units by 1990. Two pump 
generating plants with a rating of approximately SOO MW each are 
projected--one for western Co lorado at a.location near Delta. 
Colorado, and another in central Utah near Spanish Fork. The 
Dominguez project in western Colorado. located on the Gunnison River 
north of Delta. is planned to be completed by 1992 and in tilese 
studies is shown connected to the Delta 34S-kV bus through a short 
345-kV 1 i ne. For thi s study. the Central Utah Project was repre-
sented nea r Spani sh Fork. on UPBoL' s Spani sh Fork-Hunt i ngton 34S-kV 
line. and is also scheduled for completion by 1992. 
The only new generation site to be util ized by UP&L between the 
present time and 1992 is the Wellington site located in Carbon 
County. Utah. The site is approximately 2S miles northeast of 
Huntington. Two SOO MW coal-fired units are planned with inservice 
dates of 1988 and 1991. At the time of the data submittal for thi s 
study. the transmission associated with the installation of the 
first unit consisted of a Wellington-Emery SOO-kV line and a 
Wellingt on-Camp Wi lliams 500-kV line. Bot h lines were scheduled for 
1988. Additional t ransmiSSion scheduled with the second unit was 
an Emery-Camp Will i ams SOO-k VIi ne i n 1991. The SOO-k V vol tage 
level has been chosen because of previous cOlTl11itments to governmental 
agenc i es concerni ng t ransmi ss i on line rout i ngs and the need to make 
effective ut il i zation of each corridor. 
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The Intennountain Power Project (IPP) consists of four 750 MW units 
with inservice dates in each of the 4 years from 1986 through 1989. 
This joint participation project is located near Lyndyl, Utah, 
approximately 45 miles from Mona, Utah. Power scheduled into Utah 
from the IPP consisted of the 42 percent partiCipation of Utah 
utilities. The remaining portion was scheduled on the d. c. lines 
for the out-of-State participants. Major transmi ssion associated 
with the project includes: two plus/minus 500-kV d.c. lines from 
Intennountain to Leon, California; two 345-kV circuits from 
Intennountain to Mona; and both Sigurd-Camp Williams 345-kV lines 
will be looped into Mona, with an additional Camp Williams-Mona 
345-kV line. 
This study includes a 500 MW generation facility near Gillette, 
Wyoming, with an undetennined ownership to provide increased 
generati on for the area. Transmi ssion was added to strengthen 
the Wyomi ng area and to accommodate the eastern WSCC area loopflow. 
B. Transmi ssi on 
The Rocky Mountai n area wi 11 have a considerable amount of 345-kV 
transmission in operation by the 1990's. This voltage level was 
selected for the existing powerplant projects at Huntington, Jim 
Bridger, Laramie River, and Craig, and is extensively used at Four 
Corners. Line capacity rating at 345 kV is compatible with unit 
sizing selected at the various projects, making it economi cally 
attract ive. It was recogn i zed that continued use of 345 kV would 
provide sufficient capability to transmit unit output, transfer 
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excess power at offpeak per i ods, acconmodate moderate 1 oopfl ow, and 
enhance system reliability. The 345-kV voltage is also suitable for 
interconnect ion with the underlyi ng 115/138-kV system to del iver 
power at significant load centers. It is also evident that rating 
for a double-circuit 345-kV line is e.sentially equal to a single-
ci rcuit 500-kV line and avoids transfonnation. For study purposes, 
voltage levels above 345 kV were not considered as system alternatives 
except in those areas where previ ous cOl1111i tments have been made. 
At the beginning of the study the only new 345-kV transmission line 
definitely scheduled was Colorado Ute's Craig-Rifle-Delta-Lost 
Canyon-Durango-San Juan line. The primary purpose of the line is to 
provide a means for serving growing loads i n southwestern Colorado 
from generation in the Craig/Hayden area. In addition, this line 
will provide an interconnection into the Four Corners area, thereby 
increasing system reliability and allowing economic interchanges of 
power. Upon completion of the Southwest Station in the late 1980's, 
the line will be looped into the station, thus providing a transmis-
sion path for the estimated 500 MW of Colorado Ute participation in 
that project. The Craig-Rifle section has been built and will be 
uprated to 345-kV from its present 230-kV operation. The remaining 
portion of the line bet ween Craig and San Juan and the intennediate 
substations are scheduled to be completed by early 1983. 
With the third Craig unit and Southwest plant in operation plus 
additional generation from new and uprated Service units, the 230-kV 
and a s i ngle 345-kV 1 i ne wi 11 not furni sh sufficient transmi ssion 
capacity for the schedul i ng of economic interchanges t o the sout h. 
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One of the alternatives investigated for gaining additional 345-kV 
transmi ss ion in western Colorado is the uprat i ng and rebuil di ng 
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of Western's Craig-Rifle-Lost Canyon-Shiprock 230-kV line for 
345-kV. Review by Western of its tower design criteria for this 
section indicates that tangent structures for all of the line except 
the southernmost 50 miles could be modified for 345-kV transmission. 
The transmi ssion towers for the southernmost system were designed at 
a less stringent loading criteria and would have to be replaced to 
complete the transition to 345 kV over the entire existing line. 
In order to provide continuity of service in western Colorado 
during the development of a ffiulticircuit system, three stages of 
construction have been envisioned and identified as phases I, II, 
and III. The first phase would have a system with Western's 230-kV 
Craig-Rifle-Curecanti-Lost Canyon-Shiprock line still inservice and 
a 345-kV line, planned by Colorado Ute, from Craig to San Juan, with 
the section from Oelta to Lost Canyon possibly constructed as a 
double-circuit 345-kV line (see figure 2). 
It became apparent that a single 345-kV line in parallel with the 
existing 230-kV line (phase I) would not furnish sufficient capacity 
to deliver power scheduled south from the Craig area, after the 
thi rd Craig unit is in operation and the Colorado Storage project 
hydro generation is increased. Phase II continues the development 
towards the multicircuit system by converting Western's Craig-Rifle 
230-kV line section to 345 kV, by adding a new 345-kV line from 
Lost Canyon to Shiprock in parallel with the existing 230-kV line, 
and by uprating the Shiprock-Four Corners 230-kV line to 345 kv. 
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Western's 230-kV line from Rifle to Lost Canyon through Curecanti is 
retained at i ts existing voltage level. The second 345- kV Rifle-
Delta line and a Montrose-Curecanti 345-kV line would complete the 
multicircuit 345-kV system as planned under phase II, with both of 
these lines following existing rights-of-way (see figure 3). It is 
likely that the second stage could be available by 1986 or 1987. 
Cons i stent wi th the part ic i pants' goal to mi nimi ze envi rOll11enta 1 
impacts, it is planned to build double-circuit lines whenever 
appropriate. Portions of Colorado Ute's Rifle-San Juan line were 
represented as double-circuit construction to provide the second 
345-kY path. 
The ultimate system, phase III (figure 4), would consist of three 
345-kY lines south from Craig to Shiprock/San Juan with maximwn use 
of double-circuit construction to minimize rights-of way. This 
system as studied also has a Craig-Juniper-Rio Blanco-Deseret-Utah 
345-kV line. In order to accOOl11Odate powerflows from west to east 
on PSCo's system for the study, it was necessary to uprate the 
Rifle-Malta-Waterton 230-kY line to 345 kY. In addition, the 
Colorado-New Mexico transmi ssion intertie from San Lui s to Taos was 
converte1 to 345 kY and a new 345-kY line added from San Luis to 
Walsenberg to Boone in order to tie into the proposed eastern 
Colorado 345-kY system. 
~uring the prel iminary stages of the study, due to the power trans-
fers into Arizona, the Arizona transmi ssion was generally heavily 
loaded, with some facilit i es being loaded beyond their normal 
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r at ings . For the purposes of this study, these problems were solved 
by addiny a third Glen Canyon-Pinnacle Peak 345-kV circuit for some 
cases. Other alternatives were a Navajo 500-Glen Canyon 345-kV tie 
and a third Four Corners-Pinnacle Peak 345-kV line. Since the 
Arizona transmission system was basically outside the study area. no 
attempt was made to further analyze these Arizona additions or 
verify that they were adequate. 
The Utah system (figures 5 and 6) alternatives were not studied more 
intensely because most of the corridors and voltage levels had been 
previ ously detenni ned. However, a 345/500-kV eas t-to-west corridor 
across the mountain range in central Utah is planned, with line 
tenninations to be determined in the near future. The Sigurd-Glen 
Canyon line is tentat ively schedul ed to be converted from 230-kV to 
345-kV operation in 1985. Its conversion will increase system 
transfer capabil ity in southern Utah to the Gl en Canyon Powerpl ant. 
Several possible methods of connecting the two units of the Deseret 
Plant (known as Moon Lake Plant for purposes other than this study) 
to Utah systems were reviewed. These included a 345-kV tie to 
western Colorado as an alternate to more than one 345-kV line west-
ward from Deseret. Previous studies by rrPA had indicated that for 
the first Deseret unit (360 MI<I) a single 345-kV line to the Utah 
system would be adequate, providing it was backed up by 138-kV lines 
to each Upalco, Vernal, and S. W. Rangely. Addition of the second 
unit (720 MW total) requires an additional 345-kV line. With Mona 
assumed the tenni nat i on of the fi rst 1 i ne due t o contract path 
requirements, consideration may be given to cc . lecting the second 
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unit line to we s te rn Colorado. Heavy transfer cases also indicate 
some system benefits for this line , and it would probably be a joint 
project if constructed. 
I I I. REVIEW OF STUUI ES 
A. Colorado Area 
The following is an analysis of the powerflow cases compiled during 
tht! course of thi s study, with focus upon the 345-kV transr.,i ssion 
system i n Colorado for this analysis, the system has been broken 
down into four sections: (1) central and eastern Colorado, (2) 
the Craig-Delta/North Fork section, (3) the Delta/North Fork-Lost 
Canyon section, and (4) the Lost Canyon-Shiprock/San Juan section. 
Sect i on 1--Centra 1 and Eastern Colorado 
The study i ndi cates that voltages and flows on the transmi ssi on 
system east of Craig are relatively constant for the different 
345-kV line configurations studied between Craig and Shiprock/San 
Juan. Each of the 1 i nes eastbound through thi s area appears to be 
adequa te to hand 1 e the flow it is carryi ng, although since the 
Hayden-Gore Pa ss-Bl ue Ri ver 230-k VIi ne wi II be constructed at 345 
kV it would be reasonable to represent that line as 345 kV in future 
long- range s tudies. The Rifle-Basalt 345-kV line will also carry a 
heavy load, but voltages at both ends of this line remain well above 
100 percent and there is only a 2.6 percent voltage drop from Rifle 
to Basalt. 
When PSCo i s import ing 600 MW from Wyoming, north-to-south flows 
i nto Colorado from Wyoming are particularly heavy on the Laramie 
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River Station to Ault ;34S.kV line, the double-circuit Ault to 
Weld 230-kV line, and the single-circuit Weld to Fort St. Vrain 
line. 
The absence of any Significant north-to-south schedules from PSCo 
to New Mexico and Arizona accounts for the relatively light flows 
on the Boone to Alamosa 3~5-kV line, the double-circuit Malta to 
Poncha to San Luis Valley/Alamosa 230-kV line, and the Alamosa to 
Taos 345-kV 1 i ne. By compari son, the three 345-kV Craig to Ri fl e 
to Shiprock/San Juan 1 ines carry a moderate amount of power from 
western Colorado to ~ew Mexico. It .is interesting to note that in 
compari ng the base ·C" case with increased PSCo loads and nonnal 
schedules with those cases with heavy north-to-south schedules to 
Arizona and New Mexico, the Boone to Alamosa 345-kV line and the 
AlilJllosa to Taos 345-kV lines load up very Ie 11 , but the Malta to 
Poncha to San Luis Valley/Alamosa double-circuit lines do not load 
up as much as one woul d expect. It appears that for the study 
period a single Circuit would be adequate. 
Section 2--Craig-Delta/North Fork 
Line flows between Craig and the Delta/North Fork area appear 
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only sl ightly affected by changes in the system configuration south 
of Lost Canyon or the addition of another 345-kV circuit south of 
Four Corners. In the heavy transfer cases (C-3R), flows on the 
Dominguez-Delta 345-kV 1 ine were approximately 700 HW and increased 
to over 800 MW during an outage of either the Glen Canyon-Sigurd 
345-kV or the Pinto-Four Corners 345-kV lines. Th i s l ine section is 
short and therefore these flows might be acceptable for this stressed 
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condition. Should these flows result in unacceptable conditions, 
the Rifle-Delta 345-kV line could be looped through the Dominguez 
Switchya rd. 
Section 3--Delta/North Fork-Lost Canyon 
With heavy transfer cases (see C-JR), heavy f1 ows in the 600 MIl 
range occur on all three 345-kV 1 i nes south of the Delta/North Fork 
area. Flows split fairly well, with the North Fork-Montrose-Lost 
Caf\Yon 345 kV typically loaded 10-15 percent heavier than the other 
two routes. 
One case was run with the North Fork 345-kV bus removed and the 
13 
North Fork-Montrose-Lost Canyon 345-kV line repl aced by a Delta-
Montrose-Lost Caf\Yon 345-kV double-circuit line. The double-circuit 
line was loaded to 557 11/ Mhfle the Delta-Lost Canyon 345-kV and the 
Curecanti-Lost Canyon 345-kV lines carry 432 MIl and 301 respectively. 
The cOOlbined flow on these four lines suggests that only three 
345-kV lines would be necessary in this section, particularly in 
light of the extreme schedul e. It appears that a tie between 
Montrose and Curecanti would be required in any event to minimize 
the effect of an outage south of Montrose. 
Section 4--Lost Canyon-Shiprock/San Juan 
Severa 1 alternatives were exami ned for the transmi ssion system 
between Lost Canyon and the Shiproc~/San Juan area. These alterna-
tives utilize two basic corridors--a direct Lost Canyon to Sh i prock 
route fo 11 owi ng t he exi st i ng 230-kV 1 i ne ri ght-of-way and a somewhat 
longer route from Lost Canyon to Durango and then to the San Juan 
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Station. The initial 345-kV line planned for western Colorado by 
Colorado Ute follows the latter route in order to serve loads in 
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the Durango area. This line is therefore common to all alternatives. 
Since only two corridors were considered in these alternatives, 
double circuiting was desi r able for the continuation of the three 
345-kV 1 ines frOOl Lost Caf\Yon into the Shiprock/San Juan area. 
Variations on the shorter Lost Caf\Yon to Shiprock corridor considered : 
(1) uprating the existing 230-kV line to 345 kV, (2) constructing a 
345-kV single circuit bes ide the existing 230 kV, and (3) replacing 
the existing Z3O-kV line with a double-circuit 345-kV line. In 
conjunction with these, two possibilities were considered on the 
Lost Caf\Yon-Durango-San Juan route: (1) a single-circuit 345-kV 
line only (planned by Colorado Ute) and (2) a double-circuit 345-kV 
1 i ne, the secon.:l ci rcui t of which was shown both connected and not 
connected to the Durango 345-kV bus. Single-circuit lines on 
separate rights-of-way would be more reliable if the corridors were 
available. 
Total flow for the group of lines, approximately 1,600 MIl, did not 
seem to be affected appreciably by the variations in system config-
uration. In general, heavier flows were noted on the shorter Lost 
Caf\Yon to Shiprock route, as would be expected. When represented as 
double circuit, these two 345-kV lines carri ed approximately 75 
percent of the total flow . Approximately 45 percent of the total 
flow was carr i ed by a single-circuit 345-kV line along the same 
route. Flows increase to over 950 MIl on a single Lost Canyon-Sh i prock 
345-kV circuit during an outage of a parallel 345-kV circuit. 
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Although within thermal limits, flows of this magnitude could 
indicate system stability problems. 
B. Utah Area 
Sect i on l--Utah/Co lorado Interconnect i on 
The studies investigated a new 345-kV interconnection of Utah 
with western Col Jrado through Deseret to Craig, Colorado, but 
the studies indicate that cases with Utah terminations near Salt 
Lake Ci ty afford the best system perlonnance for de Ii very of power 
into Utah. 
Section 2--Central Utah PlAped-Storage Project 
The studies also investigated to some degree the integration of 
15 
the Central Utah Pumped-Storage Project generation into the central 
Utah transmission system. No suggestions Nere given for Improvement 
of the initial representation, so additional Interconnections Nere 
not Investigated. If the Deseret to Utah line should tennlnate 
at Spanish Fork, it would be Nell for the Central Utah Project to 
have an interconnection at that point. This would give the project 
an interconnection with two entitles. 
Sect I on 3--Slgurd-Gl en Canyon 
The Sigurd-Glen Canyon line was represented at both 230 kV and 
345 kV in the study. With a 345-kV representatl.·. and 1,200 HW 
schedul ed fran central Utah to Arizona, the 11 ne carried approximately 
650 MW to the south, and with the same schedule the 230-kV line 
carried 284 MW. The additional transfer to the Glen Canyon terminal 
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will require additional transfer capability south of Glen Canyon 
to accommodate the additional power transferred to Glen Canyon. 
C. Adj acent Area s 
The Arizona triangle is loaded more heavily on the Glen Canyon-
16 
Pi nnacle Peak side due in large measure to the 1,430 MW generation 
level at Glen Canyon and the Sigurd-Glen Canyon line being operated 
at 345 kV. For this particular configuration, the loading on the 
exi st ing Gl en Canyon-Pi nnacle Peak lines exceeds the short-tenT. 
rating and indicates the need for increased capacity. The magnitude 
of these loadings indicates that additional transmission would be 
required in this time period to handle the additional powerflow. 
IV. OBSERVATIONS 
It is recognized that the need for additional transmission capacity 
in Utah and western Colorado will continue to increase due to expected 
growth, major generation developments, and the r,,,ed for additional 
transfer capacity throughout the area. This study Indicates that 345 kV 
will probably continue as the basic EHV transmission grid voltage level 
in the region as an acceptable method of supplying the future tran~ls­
sion system needs. 
An ultimate transmission system, as dep icted in this study, appears to 
meet the bas ic goa I s of servi ng area loads and i ncreas i ng the capabllI ty 
for transfers of economic power and energy through the 1992 time period. 
Th i s system consists of six major 345-kV interties between Utah/Colorado 
and Arizona/ New Mexico, and appears to have a north-to-south transfer 
capability of approximately 3,000 MW. Stability studies should be 
I 
I 
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I 
I 
I 
I 
I 
I 
conducted to establ i sh its rel i abil ity and transfer capability as the 
system develops. 
17 
Interest in transmission capacity in western Colorado indicates thE< 
possibility of an ultimate system consisting of three 345-kV lines 
extendi ng south from the Craig/Hayden area to the Four Corners area. 
This study illustrates a possible plan for development of these lines 
uSing double-circuit construction and the uprating of existing facili-
ties as methods of conserving right-of-way wherever feasible. Continued 
coordinated planning among the interested parties is necessary in 
developing future transmission in western Colorado. 
The first Deseret unit will require three 138-kV lines. one each to 
Upalco. Vernal. and S. W. Rangely. A single 345-kV line will be needed 
to the Utah system based on both contract path requi rements and relief 
of heavy 138-kV normal condition flows out of the plant. The second 
Deseret unit will require an additional 345-kV line to withstand and 
maintain adequate transmi ssion under outage conditions. The 345-kV 
line should be on a separate right-of-way. 
The Arizf)na transmission is generally heavily loaded. with some facili-
ties being loaded beyond their normal ratings. Studies to investigate 
what additional transmission might be required would be most appropriately 
done in a forum which includes a more complete Arizona representation. 
Conservation of right-of-way is a prime concern to make the western 
Co lorado transmi ssi on system envi ronmentally acceptable. The transmi ssion 
of the energy to load points in an environmentally acceptable manner is a 
I 
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I 
I 
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I 
18 
goal of the study participants. Design investigations have shown the 
uprating of Western's 230-kV Craig-Rifle-Curecanti-Shiprock line to 345 kV 
to be feasible. Conservation of right-of-way will al so be accomplished by 
usi ng the 230-kV right-of-way for a 345-kV line. 
I 
I 1992 
UTAH-COLORADO STUDY 
I TABLE OF CASES I Case Descri (!t i on 
I I ARR Same as WSCC Case 1988 HS1 except : 
1. The f ollowing i nterchanges were revi sed: • 
I I Was Now 
I Utah -1021.0 -1157.0 I Si erra 
- 76.0 
- 431.0 
I I Idaho -219.0 -186.0 
LADWP -1857.0 
-919. 0 V APPENDIX A I I Nevada -468.7 - 510.7 TABLE OF CASES AND 
I PPL WYO -670.0 -270.0 I GEOGRAPHIC RECORDINGS WAPA LM 
-676.7 
-825.2 
I WAPA UC 2810.8 2768.8 I Ari zona 2540.1 2499.1 
I I Montana 817.0 617. 0 
I 2. Added 345-kV 1 i nes out of Goshen. I 3. Generation revised i n appropriate areas to achieve i nter-
change noted above. 
I I 4. Added 500 MW of generat ion at Gi llette. 
I 5. Placed 200 MW of load at COLSTRIP, 158 MW at Larami e River I Stat i on , and 100 MW in the Tri-Count y area. 
6. Removed the following l i nes : I a. Westwi ng-Stati on X 230-kV li ne 
I b. El Sol-Glendale 230-kV l i ne I Ocotillo-Santa Rose 230-kV 1 ine c. 
I I d. Anderson-I\yrene 230-k VI i ne 
e. Deer Va 11 ey-Lone Peak 230-k V I i ne 
I I f. West wi ng-P i nnacl e Peak 230-kV l i ne 
I ,'t I P.O 
I 
I 
I 
I 
I 
I 
I 
LS-AR 
BRR 
7. Added Deseret-Upalco 138-kV 1 ine. 
Same as case ARR above except: 
1. Reduced loads as shown : 
a. Arizona 30 percent 
b. PSCo. (Colorado) 27 percent 
c. WAPA LM 40 percent 
d. New Mexico 30 percent 
e. Utah 34 percent 
f. WAPA UC 28 percent 
2. flYdro generation reduced in WAPA LM and UC. 
3. Steam generation reduced in New Mexico and Arizona. 
Same as case ARR except : 
1. Added Central Utah pumped-storage generation of 476 MW. 
2. Added Domingez generation of 518 1nI. 
3. Added the following lines and lransfonners: 
a. Central Utah Project-Spanish Fork 345-kY line 
b. Second Archer-Ault 230-kY 1 ine 
c. Emery-Spanish Fork 345-kV line 
d. Glen Canyon-Navajo 345/500-kY transfonner 
e. Huntington-Central Utah 3454-kV line 
f. Domi ngez-Craig 345-kY line 
g. Poncha-West Mesa 345-kY line 
h. Craig-Deseret 345-kY line 
i. Emery-G 1 en Ca nyon 345-k VIi ne 
j . Domingez-Poncha 345-kY line 
k. Craig-Archer 345-k Y 1 ine in place of Hayden-Archer 230-kV 
line 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
LS-B 
• 
4. Deleted the following l i nes : 
a. Emery-Camp Williams 345-kY line 
b. Huntington-Spanish Fork 345-kV 1 ine 
5. New generation was dispersed by reducing existing generation 
as noted: 
a. 450 MW in Ari zona 
b. 225 MW in Utah 
c. 170 MW in PSCo. (Colorado) 
d. 74 MW in WAPA LM 
Same as case LS-AR except: 
1. Adde:l Central Utah P-G Plant as a 228 MW load. 
2. Added DoIningez P-G Plant as a 482 load. 
3. Added the following lines: 
a. Central Utah Project-Spanish Fork 345-kY line 
b. Second Archer-Au It 230-k VIi ne 
c. Emery-Spanish Fork 345-kV 1 ine 
d. Spanish Fork-Camp Williams (CKT 12) 
e. Huntington-Central Utah 345 -kV line. 
f. Domingez-Craig 345-kY line 
g. Poncha-West Mesa 345-kY 1 i ne 
h. Craig-Deseret 345-kV 1 i ne 
i. Emery-G 1 en Ca !\yon 345-k Y 1 i ne 
j. Domi ngez-Poncha 345-kY 1 ine 
k. Craig-Archer 345-kY line 
4. Deleted the following lines : 
a. Emery-Camp Williams 345-kY line 
b. Huntington-Spanish Fork 345-kY line 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
BASE C 
5. Generati on increased as shown below : 
a. 53 MW in WAPA LM 
b. 125 MW in PSCo. (Colorado) 
c. 163 MW in Arizona 
d. 163 MW in PSCo. (New Mexico) 
e. 230 MW in Idaho 
Sa'!le as case BRR except: 
1. Added the following lines: 
a. Oomi ngez-De Ita 345-kV I I ne 
b. Ooml ngez-Curecant I 345-kV line 
c. Deseret-Mona 345-kV li ne 
d. Walsenburg-Pueblo 115-kV line 
e. Curecant i-Lost CallYon-Shfprock 345-kV line 
2. Uprated the following: 
a. Craig-Rifle 230 kV to 345-kV line 
b. Rifle-Curecantl to 345-kV line 
c. Curecanti-Shiprock to 345-kV line 
d. Gl en Canyon-Si gUrd to 345-kV I I ne 
e. Sa n Lu i s-Wa I senburg to 345-k V line 
f. San Luis-l1eslta to 345-kV line 
g. Mesita-Taos to 345-kV line 
3. Removed the followl ng: 
a. Emery-Gl en CallYon 345-kV line 
b. Deseret-Emery 345-kV I I ne 
c. Oomingez-Cral g .345-kV line 
d. Oomi ngez-Poncha-West Mesa 345-k V I I ne 
, 
C-I 
C-lR 
C-lRLl 
C-lRL2 
C-lRU 
e. Glen Canyon-Navajo Tie 
f. Curecanti-Shiprock 345-kV line 
g. Curecanti-Lost Canyon 230-kV line 
4. New 345-kV system in western Colorado. 
Same as base C except: 
1. PSCo. (Colorado) loads increased to better represent 1992 
loads. 
2. 500 MW schedul ed to PSCo. (Colorado) loads from Colorado-
Ute's southwest pI ant. 
3. 600 MW scheduled to PSCo. (Colorado) from new resources in 
Wyomi ng. 
4. PSCo. (Colorado) generation revised for 1992 conditions. 
Same as case C-I except : 
1. PSCo. (Colorado) scheduled 500 MW south on the San Luls-
Taos 345-kV line. 
2. 1,200 MW scheduled south from Utah. 
3. 1,000 MW additional scheduled south from western Colorado. 
• 
4. Added thi rd Gl en CallYon-Fl a9staff-Pi nnacle Peak 345-kV line. 
5. Modified Lost Canyon-Shiprock 345-kV I :ne constants. 
6. Modified Durango-San Juan 345-kV line constants. 
Same as case C-lR except: 
The Four Corners-Pi nto 345-kV line I s assumed out of servi ceo 
Same as case C-lR except: 
Both Lost CallYon-Shiprock 345-kV circuits assumed out of 
service. 
Same as case C-lR except : 
One Lost CallYon-Shiprock 345-kV circuit assumed out of service. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
, 
I 
I 
I 
I 
I 
I 
C-2RL4 
C-3R 
C-3Ll 
C-3L2 
C-3L3 
C-3L4 
C-3L5 
, 
Same as case C-2R except: 
The Glen Canyon-Sigurd 345-kV line is assumed out of service. 
Same as case C-2 except: 
1. Scheduled an additional 500 MW through western Colorado to 
Arizona. 
2. Increased generation in Wyoming. Idaho. and Colorado 
(Palisade. Bridger. Dave Johnston. and Deseret) by SOO MW 
total and scheduled to Arizona and SCE. 
3. Modified Lost Canyon-Shiprock 34S-kV line constants. 
4. Modified Durango-San Juan 34S-kV line constants. 
Same As case C-3R except: 
Removed Glen Canyon-Sigurd 34S-kV line 
Same as case C-3R except: 
Removed Four Corners-Pinto 34S-kV line 
Same as case C-3R except: 
Removed Lost Canyon-Shiprock 34S-kV line 
Same as case C-3R except: 
Removed Lost Canyon-Durango 34S-kV line 
Same as case C-3R except: 
Removed Alamosa-Mesita 345-kV line 
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VI APPENDIX B 
I 
BASE CASE DEVELOPMENT 
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VI APPEIflIX B 
A. 1992 aa se Ca se Uescri pt i on 
In developing base case scenerios for the 1992 long-range planning study 
it became obvious that several system conditions should be investigated. 
Due primarily to the uncertainty of schedul ing the large p ... ped-storage 
projects , it was decided to develop separate base cases for conditions 
wi th and wi thout the p .... ped-storage generators. 
All base cases used in these studies were developed fraa the WSCC 1988 
HSI case, with revisions from the participants to update the loads, 
generation, and transmission to a 1992 heavy s_r configuration for 
the area of study. A progressive series of base cases were developed 
containing various system configurations in Utah and western Colorado 
for both peak-load and light-load conditions. Through this evolutionary 
process, presented in more detail below, base case ·C· was produced which 
contai ns a possible ·ultimate" systetn for the study area. 
Ma j or new generating facil ities added to the WSCC case to produce base case 
"COO are the Central Utah and Dominguez p .... p generating facilities, the 
Juniper Hydroelectric Project, ar,d the Southwest Steam Plant (unit 2) and 
Deseret plant (unit 2). The t ransmission system in western Colorado for 
the ·C" cases consists of three 345-kV I i nes ext ending south from Craig 
Station to the Shiprock/Sa n Juan area, as shown in figure 4. The routing 
of these t hree lines considered the proximity of planned generati on and 
anticipated load developments, use of existing r ight-of-way, and possible 
uprating of existing facil i ties. Several vari ations i n the system south of 
Lost Canyon were studied to prov ide i nfo rma tion on alt ernativ!! l i ne routings 
in that area . Other system modifica~ions studied included an addit i onal 
345-kV I ine south f r om Four Corners. 
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As a means for determi ni ng system performance, the system was stressed by 
placing a 2,700 MW (C-2R case) schedule north to south from Utah/Colorado 
to Arizona/New Mexico, and later a 3,200 MW (C-31 case) transfer. These 
schedules were based upon an approximate transfer capabil ity of 500 MW for 
each of the six 345-kV tielines which connect these two regions. 
The projected new thermal or hydro additions are the results of the resources 
pI anni ng of severa 1 ent it i es. The projected rat i ng for the generat i on 
facilities added on/after 1988 and the sponsors are listed below : 
Western Colorado 
Southwest Plant (first unit) - 500 Mil - Colorado Ute Electric Association 
(1988) 
Southwest Plant (second unit) - 500 Mil - ColoradO Ute Electric Association 
(1992 ) 
Juniper Plant - 150 Mil - Co lorado Ute Electric Association (1989) 
Oominguez Pumped-Storage - 518 Mil - Water and Power Resources Service (1990) 
Oeseret Plant (second unit) - 360 MW - Intermountain Consumers Power 
Assoc i at ion (1 9n ) 
Uta h 
We 11 i ngt on Plant - 500 MW - Utah Power and L i qht Company (1988) 
IPP Pl ant (thi rd unit) - Intermountain Consumers Power Association (1988) 
IPP Plant (fourth un it ) - 750 MW - Intermountain Consumers Power Association 
(1989) 
I 
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Diamond Fork - 476 ... - lIater and Power Resources Service (l989) 
lie 11 i ngton (second uni t) - 600 ... - Utah Power & Lf ght Company (l991) 
Additional generation in adjacent areas included Coronado unit 3. 350 ... . 
and Palo Verde unit 5. 1.270 .... in Arizona. and Gf11ette unit. SOO .... in 
lIyoming. The Palo Verde generation was distributed among Arizona. California, 
Nevada. and New Mexico areas based on existing participation in the Palo 
Verde plant . Additional transmission included the Palo Verde-Yuma to 
Miguel SOO-kV line. Since initiation of the study. the Palo Verde unit 5 
has been cancelled.- Generation from the Gillette unit was scheduled to 
loads in Colorado. ~yoming. and Montana. 
B. Base Case Deta f1 s 
1. Base case "A," the original base case. was developed from the latest 
1988 HS IISCC case available at the time. with revisions from part i cipants 
to update the loads. generation, and transmission to the 1992 heavy 
summer configuration for the area of study. 
2. Base case "B" was run from base case "A" with the addition of the 
central Utah and Dominguez pump generating facilities and new 345-kV 
transmission to handle the additional peaking generation. 
3. Base case "C· was run from a "B" series case identified as BRR-6 with 
additional 345-kV transmissi on in WEstern Colorado and in central and 
southeastern Colorado. 150 ... of additional generation at Jun i per in 
northwestern Colorado was also added. 
4. Light load base cases were run from base cases A, B. and C to investigate 
the operation of the various systems under light loading conditions . 
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5. Deseret generation was considered in detail from base case 1392 HS-ARR 
(without new pumped-storage projects) and from case 1992 HS-BRR (with 
new pumped-storage projects). 
6. After joining the study group as a major participant, PSCo made the 
following changes to the BRR and "c" series cases to increase the loads 
and resources of its control area to a 1992 heavy sunmer condition. 
a. All loads, including those of Colorado Ute and Western, were escalated 
by a factor of (1.0375)4 • 1.16. 
b. PSCo is assumed to be purchasing 500 MIl from Colorado Ute's southwest 
plant. 
c. Of the 224.8 being imported from Western's control area, 138.2 MIl 
is ~lated for Western's CRSP and lM load increase from 1988 to 
1992, and the remaining 86.6 MIl is used for PSCo's load increase. 
d. From Wyoming, 600 MIl i s imported into PSCo's control area to 
represent a Wyoming future resource for PSCo. 
7. The Ari zona transmi ss i on system includes a represent at i on for the 
second d.c. link from Celilo to liberty with a 1,970 HW delivery at 
liberty. There is a liberty to Palo Ver de 500-kV line and three liberty 
to West wi ng 230-kV lines. The Pa I 0 Verde 500-k V system and I eve I s of 
compensat i on i ncl ude lines to Kyrene, Saguaro (70 percent), Yuma (50 
percent), two to Devers (50 percent each), and two to West\'li ng. 
8. Colorado Ute submitted the following transmission system changes for use 
in de '/elop ing the study base : 
a. 115-kV transmission system additions in the Carbondale and Hotchkiss 
area. 
b. A Malta-Poncha 230-kV transmission line was added. 
c. In coordination with Western, three 345-kV transmission lines 
were shown extending from the Craig area in northwestern Colorado 
to the Shi prock/San Juan area in northwestern New Hexi co. 
d. Two additional generating stations were shown connected to the 
345-kV transmission system : the Juniper Hydro Plant west of Crai9 
Station, "150 MIl, "and the Southwest Steam Plant near Delta, two,500 
HW units. 
e. load data, both peak and offpeak, were supplied for the 1990 
time frame. 
I I 
I I CASE 2R LOAD AND RESOLRCE SCHEDULES 
I I Case Descri pt ion: Base case C-2R contains the new "C " 345-kV 1 ine configuration (three 
I I 345-kV 1 i nes) in western Co lorado, with increased loads in the PSCo. 
area and gene rat i on to cover the loads schedul ed from the southwestern 
I I unit no. 2 (500 MW) and a new pl ant in Wyomi ng (approximately 600 MW). 
I I Schedul es were changed as shown below: 
I 1. 500 MW from PSCo. to New Mexico I 2. 1,000 MW additional schedul ed south through western Colorado 
I I 3. 1,200 MW scheduled south from Utah 
I I 
I VI APPENDIX C I 
LOAD AND RESOURCE SHEETS 
I CASES 2R AND 3R I 
I I 
I I 
I I \ 
I I \ 
I I \ 
I I 
I I 
I SO I 51 
-------------------
-rtf 7' I 
- -.".. --
51 AI CF 
AI 51 
LEGEND 
51. Selled"I,_ I""rello"" 
All Ac 'uol I",,,cllon,, 
CF. Clrcula'ln, Flo. 
All wolu .. ore ,i"" in MW 
ond ro"nd,d to til' n'''''' 
.IIole number 
WSCC AREA INTERCHANGE 
DIAGRAM 
DATE June 24 1980 
Utah/Western Colorado Stud 
POWER FLOW Case C-2R 
I 
I 
. 
I 
I BEST DOCUMENT AVAJlABl( I 
I I 
I CASE C-2R I USBR UC (UPPER COLORADO) 
1992 Heavy Summer Loadiug 
I 
AREA INTERCHANGE I 
I !!!!. Metered At HW (+out, -in) I Arhona (NM - Farm1naton) Four Comer. 
- 64.0 
Arizona (APS Loads) Four Cornen - 27.7 I I Arizona (USBR UC Loads in N. Hell.) Four Cornera 480.0 Arizona (SRP F. e. Entitlement) Four Cornera - 151.0 Arizona (U.C. , Utah Sales to Ariz.) Four CorDera ~ 
I Subtotal at Four Corner. 1488.3 I· 
Arizona (USBR UC Loads & Salea) Pinnacle Peak. 857.8 
Arizona (SPR -Craig Entitlement) Pinnacle Peak 309.0 I I Ar1%ona (SRP F.C. Displ ... ) Pinnacle Peak 143.0 Ar1%on. (UP&L - SRP) Pinnacle Peak. 
Arizona (SRP Hayden 2 Entitlement) Pinnacle Peak 219.0 
I Arizona (APS Page) Pinnacle Peak =---!!!.! I Subtotal at Pinnacle Peak 1509.7 
I Net with Arizona. 2998.0 I 
Utah (SRP - UP&L) Glen Canyon 
I • 
Utah (USBR UC Loads) Sigurd & Aahley 237.0 
Utah (UP&L - SRP) Sigurd & Aahley 56.0 
Utah (Ht. Whee ler P.A.) Sigurd 24.0 
Utah (SaI.s SCE & Ar1%.) - 600.0 I I Net vi th Utah - 283.0 
P. S. Colorado (USBR-DC Loads) Poncha. Rifle & K1dway - 530.0 I I P.s. Colorado (Colo- Ute Loads) Poncha, Rifle & Midway 177. 8 P.S. Colorado (From S.W. Plant) 500.0 
I Net with P. S. Colorado 1207.8 I 
USBR LH (USBR UC Loads) Creen Ht., Archer, Au} t 597.2 I I USBR LH (USBR OM-USBR UC) Creen Ht., Archer, Ault US8R LH (Tri-State , PRMPA Craig Ent.) Creen Ht., Archer, Aul t 326.0 
Net vith USSR LH 923.2 I I 
I TOTAL AREA INTERCHANGE 4846.0 I 
I I 
I 5~ I 
BEST DOCUMENT AVAUIlI 
WAPA - UC 
1992 HS 
CASE C-2R 
LOADS AND RESOURCES 
OpenUna USSR 
....!!!!!!!L .J!L 
Load (HW) 169.6 
Loe.e. 
(eat. HII) 132.7 
Interchange 
(HW) 4679.8 
Toul 
Generation 3218 . 4 
Dominguez 
Blue Heea 115 
Craig 
Tri-
State 
Colo- .nd 
~ ...!!!!- PRHPA 
708.2 
34.6 66.5 
328.0 681.4 326.0 
362.6 2189.4 326.0 
GENERATION SCHEDULE 
Curecanti (HorroW' Pt.) 
Curecanti (Cryetal) 
Flaming Corle (Incl. Fontenelle) 
Clen Canyon 345 (alt. ewing) 
Clen Canyon 230 
·Hayden 1 
-Hayden 2 
Juniper 
S.W. 
Deseret 
·Colo-Ute. 
Sf 
New 
~ 
70.8 
-70.8 
..0-
SRP 
portion 
of F.C. 
Plant 
16.2 
-16.2 
-0-
~ 
51.8 
l!.:! 
-0-
518.0 
152.0 
1341.0 
144 . 0 
32.0 
210.0 
1029.4 
373.0 
192.0 
281.0 
!SO.O 
91 4.0 
760.0 
6096.4 
~ 
1000.4 
250.0 
~ 
6096.4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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UTAH POWER " LIGHT COMPANY 
1992 HEAVY SUMMER - 1992HS 
AREA INTERCHANGE 
CASE C-2R 
IPCO (Monssnto No.3) 
!PCO (BPA Load in Utah) 
IPCO (IPCO Load in Utah) 
!PCO (Sierra Pacific) 
IPCO (IPCO Load in MPC) 
IPCO (Surplus Sale) 
Net with Idaho Pover Co. 
MPC (IPCO Load in MPC) 
Net with Mont ana Power Co. 
UC Region (for SCE) 
UC Region 
UC Region (CRSP Load in Utah) 
UC Region (CRSP Load in SPP Co.) 
Net with Upper Colo. Region 
SPP Co. (Contract) 
SPP Co. (IPA Load at Gonder) 
SPP Co. (Sale) 
Net with Sierra Pacific Pover Co. 
LAllIIP (IPP Generation to Utah) 
Net with Los Angeles Departllent 
of Water " Pover 
AIR2 (ViA Four Cornera) 
Total Area Interchange 
LOADS AND RESOURCES 
Load (HW) 
Losses ( HW) 
Inte rchange (HW) 
Tot al Gen. (HW) 
Utah 
3603. 4 (1) 
224.0 
1065.1 
4892.5 
UC Region 
634.4 
48.1 
-568.0 
114.5 (2) 
(1) 20 HW of . mall streams netted out . 
BPA 
Pall •• dee 
275. 2 
12.4 
-112.0 
175.6(3) 
68 MW of Geneva load carried by Geneva generator. 
I nclud es 344 HW of station use. 
(2) Car r ied by Uta h Power" Light. 
HW (-+QUT, -IN) 
-74 
-112 
-38 
325 
-21 
!!!1 
21 
600 
-56 
-237 
~ 
75 
86 
.!! 
600 
85.6 
5.5 
-91.1 
o 
485.0 
21.0 
584.0 
180.0 
-1275.0 
600.0 
294.0 
4598.6 
290.0 
~ 
5182.6 
(3) 70 1111 s upplie d by Pal1sade gener ator and t he difference supplied by 
Utah Po wer " Light. 
55 
I 
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Utah Power" Light Company 
1992HS (Continued) 
CASE C-2R 
GENERATION SCHEDULE 
Station 
Plant Name Unit. On ~
Naughton G3 (Alternate Swing) 
Carbon GI 
Carbon G2 
E Hunter Gl 
E Hunter G2 
E Hunter G3 
E Hunter G4 
Gadsby GI 
Gadsby G2 
Gadsby G3 
Geneva GI (4) 
Grace 138 
Hale G2 
Huntington GI 
Huntington G2 
Naughton GI 
Oneida 138 
Palisades Gen. (5) 
Wellington GI 
Wellington G2 
Central Utah 
Total Gene ra tion 
(4) Geneva ( HW) 
( 5 ) BPA (HW) 
1-6 
1-3 
1-4 
Sh 
14 
3 
6 
40 
40 
40 
40 
3 
4 
4 
40 
25 
10 
30 
30 
344 
HW 
378.6 
60 
91 
440 
440 
440 
440 
23 
54 
54 
68 
30 
18 
440 
440 
150 
10 
70 
530 
530 
476 
5,182.6 
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NEW IIEXICO 
1992 AREA SUllllARY 
CASE C-2R 
AREA INTERCHANGE 
Area 
ArIzona (Four Cornero to PN!! , EPE) 
ArIzona (ANPP to new Hexlco) 
ArIzona (PN!! to TeE) 
ArIzona (WAPA-UC Loads In New Hexlco) 
ArIzona (PN!! Load In WAPA-UC Area) 
Net v1th Arizona 
Me tered At 
Four Cornera 
Four Corner. 
Greenlee 
Four Corner. 
Four Corner. 
P. S. Colo . (P.S. Colo. to New Hexlco) Tao. 
Net with P. S. Colo. 
UC (WAPA-UC Loads In new Hexlco) ShIp Rock 
Net with WAPA-UC 
Total Area Interchange 
AREA LOADS AND RESOURCES 
LOADS 
LOSSES 
INTERCHANGE 
Total Generation 
GENERATION SCHEDULE 
III 
4323.1 
128.5 
~ 
2685.6 
Plant Name UnItes) On) 
NlOlllAN ( Area SwI ng) 
ALGODONES 
ELEPHANT BUTTE 
LASL 
LORDSBURG 
NEWMAN 
NEW IIEXlCO 
SAN JUAN 
NUPLANT 
PERSON 
PUMP STORAGE 
6 
1-5 
1 
1-4 
1-2 
1 
1 
III (+out, -In) 
580.5 
-1041.0 
544 . 0 
-252.5 
64.0 
-500.0 
0.0 
21.9 
30.0 
12.0 
16.0 
25.0 
150.7 
244.0 
1779.0 
89.6 
7.3 
310.0 
2685.6 
PACIFIC POWER' LIGHT GOMPANY 
Area 
WAPA LH (PP&L Load) 
WAPA LH (Trl-State Load) 
WAPA LH (Rushmore-Ba.ln) 
WAPA LH (Rushmore) 
WAPA LH (Glllette) 
Net v1th WAPA LH 
WAPA UH (WAPA UH Load) 
WAPA UH (Rushmore) 
Net v1th WAPA UH 
Idaho (J.B. for Wyo.) 
Net v1th Idaho 
Montana (Montana Load) 
Net v1 th Montana 
1992 RS 
CASE C-2R 
AREA INTERCHANGE 
Metered at 
Ther..,pol1. 230 
Casper 115 
Dave Johnston 230 
Dave John.ton 115 
L.R.S. SOO 
Yellovtall 
BrIdger 
Yellovtall 
BIllIng. 
230 
230 
230 
161 
TOTAL Area Interchange 
LOADS AND RESOURCES 
!!!!: BRP&L Reg. LH Reg. UH 
Loads 1007.9 329. 0 86.1 13.0 
Losses 33.3 7.2 0.0 0.0 
Inte rchange -97 . 9 0.0 - 86.1 -13.0 
Int rachange 84 . 0 - 84.0 0.0 0.0 
Gen. Net ted 0. 0 -175 • . 
-..Q:.Q ~ 
Total Gen. 1017.0 75.0 0 . 0 0.0 
GENERATION SCHEDULE 
DAVEJOHN ( AJ terna t e SwIng ) 
DAVEJOHN 
DAVEJOHN 
WYODAK 
GILLETTE 
Rus'hllore 
45 1.6 
19.5 
-465.0 
0.0 
0.0 
0.0 
~ 
4 
1, 2 
3 
Total Gene rat ion 
.5f 
11/ (+out, -In) 
115.2 
- 86.1 
-457.1 
- 3.9 
~ 
- 13.0 
~ 
Hontana 
8.0 
0.0 
-8. 0 
0.0 
~ 
0.0 
III 
360. 0 
206. 0 
231.0 
340 
482. 2 
1592 . 2 
202.0 
- 17.0 
-290.0 
- 8.0 
-113.0 
Total 
t1820 . 5 
60 . 0 
- 113.0 
0.0 
- 175.0 
1592.2 
'I 
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CAS E C-2R 
PUBLIC SERVICE COMPANY OF COLORADO 
1992 HEAVY SUMlIER LOADINGS - 1988 HS 
AREA INTERCHANGE 
UC Region (CRSP) to PSCo of Colorado 
UC Region (Colo. Ute) to PSCo of Colorado 
(500 HW frOlll S.W.) 
Net Interchange vith UC Region 
UI Region to PSCo of C,lorado (UI Reglon Loads) 
UI Region to PSCO of Colorado (PSC Loads) 
LH Regton to PS~ of Colorado from Wyo. ResouTces 
Net Interchange vi th UI Reglon 
P. S. New llexlco 
Net PSCO Interchange 
Operating 
Ut111ty 
Load 
Loss (Est.) 
Interchange 
Total 
PSCO 
Colo. (1-)-
4616.2 
118.6 
-1049 . 7 
3685.1 
LOADS & RESOURCES 
So. Colo. 
Pover Co. 
(2) 
113.4 
Colo . 
!PI!!. (3) 
593.2 
Colo. 
Ute 
188.2 
13.6 
-201.8 
--0-
HW (+ out) (- In) 
-530.0 
-677.8 
-1207.8 
- 98.3 
107.0 
-684.9 
- 676.2 
soo.o ~ 
-1384 . 0 
WAPA 
asp 
(~ 
31 . 6 
2.6 
-34.2 
-0-
WAPA · 
UI Reg. 
(5) 
211.4 
15.2 
-98.3. 
128.3 
HW 
Total 
5754.0 
150.0 
-1384.0 
4520.0 
(I) Excludes 23 HW netted out. Includes 198 HW lale to SCPo 
(2) Excludes 198 HW purchase from PSCO. 
(3) Excludes 16.4 HW purchase from CRSP. 
(4) Includes 16.4 HW sale to Col o. Spgs. 
( 5) 101.5 HW i s WAPA's share of Ht. Elbert. 
Bus Name 
CHEROKEE20 .0( Swing) 
ALAMOSA 11 5 . 
ARAPAHOE 13. 8 
CABINCRKI 3. 8 
CAMEO 13 . 8 
CANONCTY 115 • 
CHEROKI 15.5 
CHEROK2 15.5 
CHEROKEE2 2.0 
Hr. ELBRTII.5 
HW 
11 6.5 
43. 0 
190. 0 
100 
75 
42 
100 
100 
300.0 
101.5 
GENERATION SCHEDULE 
3 
6.7.8 
1 , 4 
A 
1 .2 
1 ,2 
I 
2 
1.2 
Bus Name 
COLOSPGS13.8 
COLOSPGS230. 
COHANCHE24.0 
RONIXON 20.0 
FTLUPTON 115. 
PAWNEE 22.0 
PUEBLO 115. 
PSCONWSE22.0 
ST. VRAIN22. 0 
VAUIO NT 20 . 0 
VAUIONT 115. 
ZUNI 13.8 
TOTAL GENERATION 
HW 
127 
0.0 
660.0 
360 
0.0 
940 
60 
730.0 
200.0 
175 
SO.O 
50.0 
4520.0 
7 
1-6 
1,2 
1 . 2 
1,2 
1 . 2 
1.4-6 
1.2 
I 
5 
1-4 ,6 
1.2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• I 
I 
I 
AREA 
CASE C-2R 
IDAHO AREA 
1992 HEAVY SUIt1ER lOADING 
AREA INTERCHANGE 
Utah (For IPCo load on UP&l and MPCo) 
Utah (UP&l to SPP via Idaho area) 
Utah (For BPA load on UP&l) 
Net to Uta~ 
Wyoming (PP&l Bridger to PP&l Wyoming) 
Sierra Pacific (UP&l to SPP less 3~ loss) 
Sierra Pacific (Non Firm Sale to IPCo) 
Net to Si erra Pacific 
Net to Northwest 
Total Idaho Area Interchange 
Plant Name 
loads 
Estimated loss 
Interchange 
Generation 
American Falls 
Anderson Ranch 6. 9 
Bli ss 13. 8 
Bo","ont 138 
Br own 1 ee 13. 8 (Area Swi ng) 
Brownl ee 15 13 . 8 
Emmett 138 
He ll s Canyon 14.4 
Jim Br idger II 22.0 
Jim Bri dger 12 22. 0 
Ki ng 138 
lower Sa l mo n 13.8 
lucky Peak 
Minidoka 138 
Oxbow 13. 8 
Payette Ri ver 
Strike 13 . 8 
Twin Falls 138 
Wiley/Oi ke 
Wood Ri ver 
AREA lOADS AND RESOURCES 
AREA GENERATION 
MW (+ out) 
-272 
-325 
~ 
MW 
3484 
219 
-186 
¥ri 
1-3 
1.2 
1-3 
1-10 
1-4 
5 
1.2 
1-3 
1 
2- 4 
1-5 
1- 4 
1 
1-7 
1-4 
1 
1- 3 
1- 7 
1 
1 
(- in) 
-485.0 
290.0 
- 07 
116 
-186 
MIl 
69. 0 
26.9 
0.0 
0. 0 
1003.8 
105.4 
10.1 
0.0 
446. 3 
1385.7 
202. 1 
0.0 
63 . 1 
12. 6 
0.0 
67 . 4 
54 . 7 
27.8 
0. 0 
42 . 1 
1TII 
I I 
I CASE C-2R I SOUTHERN CALIFORNIA EDISON AND Southern California Edison 
METROPOLITAN IIATER DISTRICT -AREA And Metropolitan Water District 
I HEAVY SlJIlIlER LOADINGS I 1992 Heavy Summer AREA INTERCHANGE Plant Name Units On !!!! 
I I ALAMT5620.0 !~ Metered At MIl (+out l -in) AI terna te Swing 5, 336.4 
Arizona (4 Corners 4&5) Eldorado - 703 ALAMT12G18.0 I, 300 
I Arizona (2nd DC) Palo Verde - 390 I Arizona (Palo Verde 1-4) Palo Verde -1010 ALAMT34G18.0 3. 200 Arhona (Palo Verde-LAWP·) Palo Verde -1654.3 
Arizona (Palo Verde-HUNI'St) Palo Verde BIGCREEK13.8 ALL 300 
I Arizona (Palo Verde-SDG&E) Palo Verde - 66 I Arizona (fa rker-Davis) Gene - 50 COLIIATGT13.8 3, 248 Arizona (Mohave-SRP) Mead 157.4 
Arizona (Mohave-NPC) Mead ~ COLIIATST 13. 8 3, 224 I Net wi th Arizona -3496.0 I ELSEGI2GI8.0 I, 300 
I LADIIP (Mohave) Eldorado 315 I EJ.SEG34GI8.0 3, 620 LADIIP (Palo Verde·) Victorville 167 
LADIIP (~C Line) Sylmar - 829 ETlIIAI2GI5.5 I, 200 
LADIIP (State J Pasadena) Sylmar ~ I I ETlIIA34GI8.0 3. 600 Net with UJ>WP - 580 HOOVERMIII6.5 N5-N7 212 
I San Diego (San Onofre 1-3) San Onofre 527 I HOOVERSCI6.5 A5-A7 200 San Diego (Northwest) San Onofre 210 San Diego (Palo Verde) San Onofre __ 64_ HUNT 123G 13. 8 I. 600 
I Ne t with SDG&E 426.0 I HUNT4G 13.8 210 
PG&E (Northwest) - 762 LBEACHEQI3.8 1- 9 
490 
Midway 
I =-lli.....- I LUCRGTlGI3.8 1-3 900 Net with PG&E 
TOTAL AREA INTERCHANGE -4412.0 
LUCRSTlG13.8 I - 3 390 
I I MANDALAY 13.8 I, 400 
LOADS AND RESOURCES 
MOHAVICC22.0 640 
I !!!! I MOHAV2CC22.0 640 
Synchronous Hotors 157 
I Loads 17074 . 0 I 
ORltoND1226.0 I, 1200 
Losses (estimated) 284.0 300 Interchange -4412 REDON56G18.0 5, 
I TOTAL GENERATION 12,789.0 I REDON78G20.0 7, 800 S.ONOFRI18.0 436 
I I S.ONOFR222.0 lIDO 
*l nc1 udes Burbank & Glendale shares S.ONOFR322.D .!!QQ 
tAnahe1m . Pasadena & Riv ers ide 
I I Tot8 l SeE and !'fWD Gene ra tion 13,146 
Sy nchronous Mo tors (-Gene ra ti on) 157 
I I 
(-Gene ration) l2,789 
{Pf ,~ 
I 
I 
CASE C-2R 
WAPA - LM CONTROL AREA 
1992 HEAVY SUHHER LOADINGS 
I AREA INTERCHANGE 
Area K (+ out) 
I UC AREA (CRSP allocation to LM loads) -530.0 (Yampa Project to Tri-State & PRPA) -326.0 
Net with UC Area 
I PSCO COLO (PSCO COLO loads in LM Area) -107.0 
(LM Area loads in PSCO Area) 199.8 
I (PSCO to LM--KT. ELBERT) -101 .5 (From Wyo. Reaource ' ) 684.9 
I UK AREA (UK Area to LM--Yellowtail) - 97.0 (Basin to Tri-State--DC Tie) ~ Ne t with UK Area 
I PP&L (LM Area loads in PP&L Area) 86.1 (PP&L loads in .LM Area) -192.1 
(Basin to RusluDpre--LARAMIE RIVER) 457.1 
I (LM Area to Tri CoCoun ty) 3.9 Net with PP&L Gillette Sales -557.0 
I Total Area Interchange 
AREA LOADS AND RESOURCES (KW) 
I Loads 2418.7 
LoBBeB (eBt.) 130.0 
I Interchange -546.0 Total Generation 2002.7 
GENERATION SCHEDULE 
I Plant Name Unites) ON 
I SEKN-KOR (Area Swing) SI,S2, S3 ,Kl ,K2 ,K3 BOYSEN BI,B2 
BURLINGTON I 
I ESTES EI,E2,E3,KL FLATIRON Fl,F2,PH,BT FRE-ALC Fl,F2,AI,A2 
GLENDO GLI,GL2,GUI,GU2 
I GREENKTN 1, 2 LOVELL S3,HM 
LARAMIE RIVER STATION· 1,2,3 
I RAWHIDE I WRAY I 
I 
Total Generation 
·BASIN to TSCT 100.0 
TSCT ALLOC . 742.2 (incl. 380.2 KW of future 
I BAS IN to RUSHMORE 457.1 TSGT generation) 1,299.3 
"3 
I 
I 
I 
(- in) 
-923.2 I 
I 
676.2 I 
-97.0 I 
I 
-202.0 I 
-546.0 I 
I 
I 
KW I 
27.2 I 10.0 
46.0 
49.0 I 106.0 88.0 
30.0 
5.0 I 10.0 
1500.0 
61.5 I 70.0 
2002.7 
I 
I 
CASE C-2R 
WAPA - UK AREA 
1992 HEAVY SUHKER LOADING -
AREA INTERCHANGE 
AREA 
UK TO AREA LM 
UK to LM for LK Load. 
UK to LK for Tri-State 
UK TO AREA KPC 
UK to KPC for Basin (Colstrip 3 & 4) 
UK to KPC for KPC I.oad. in UK 
UK to KPC - BPA fo '( Glacier 
UK to KPC for UK I .. ad IiPC Area 
UK to KPC for Canyon F~rry Gen. 
UK TO AREA PP&L WYO. 
UK to PP&L for Cement Plant 
UK to PP&L for Rush. Tri-Co. 
UK to PP&L for Lol8eo 
LOADS AND RESOURCES 
Load 
Losses 
I nterchsnge 
Generation 
PLANT NAKE 
Ft. Peck 
Yellowtail (Swing BUB) 
Stegall DC 
UK 
69.5 
5.0 
~ 
162. 5 
GENERATION SCHEDULES 
UNITS ON 
I & 3 
I & 2 
1992 HS 
KW (+OUT, -IN) 
Ki'C 
53.0 
o 
~ 
o 
97.0 
o 
o 
-53.0 
-26.0 
57.0 
.:E:.Q 
13.0 
4.0 
o 
97.0 
-79.0 
17.0 
35.0 
TOTAL 
122.5 
1.5 
35.0 
159.0 
KW 
46.0 
113.0 
o 
TOTAL GE NERATION 159. 0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ARIZONA 
Hea~er 
AREA INTERCHANGE 
Case C- 2R 
ADWP (Palo Verde to LA.WP) 
ADWP (Nav ajo to LADWP) 
ADWP (Nav.jo to NPCO) 
ADIIP (DC Intertio) 
Net with LADWP 
Ne vada (Palo Verde to NPCO) 
Nevada (PO to oeRR) 
Nevada (WAPA LeA to OCRR) 
Nevada (LeA to L.E. Coop) 
Nevada (from SeE (Hohave) for NPCO ) 
Ne vada (Del lntertie) 
Net w1 th Nevada 
New Mexico (PSNM to Famington) 
New Mexico (Four Corners to PSNM and EPEC) 
Nov He x ico ( WAPA UeA to WAPA SWR) 
New Mexico (Pa lo Verde to EPEC and PSNM) 
New Mex ico (Pa l o Verde to EPEC) and PSNH) 
New Mexico (San Juan to TCE) 
Net wi th New Mexico 
Ut ah (Ariz. via Four Cornere) 
So. Calif. (Palo Ve r de to SOG'E) 
So. Calif. (Four Corners to SeE) 
So. Calif. (PO to HWo) 
So. Calif. ( Se E (Moh.ve) to NPCO) 
So. Calif. (SeE ( Mo have) to WAPA LeA for SRP) 
So . Ca lif . (P. 1 0 Verde t o SeE) 
So . Calif . (DC Intor tie) 
So . Calif . ( Palo Ve rde t o So. Calif . Hun1e.) 
Net with So . Calif. 
WAPA UeA ( 5.10. to Ar i z .) 
WAPA UeA ( PSNM to Fanoingto n ) 
WAPA UCA (APS to Kayenta and NI'UA) 
WAPA UeA (WAPA UeA t o WAPA SWR ) 
WAPA UCA (Four Corne r s (SRP) to WAPA UeA) 
WArA UCA (WAPA UCA to SRP, Four Corners) 
WAPA UeA ( WAPA UeA to SRP . Hayd en) 
WAPA UeA (WAPA UCA to SRP. Yampa ) 
WAPA UeA ( WAPA UeA to WAPA Le U) 
WAPA ueA (APS to Glen C.nyon) 
To SOCE (at Y .... ) 
Net w~th WAPA UCA 
Northwest to WAPA OCt 
Net with Northwest 
TOTAL AREA ltlTERCHANGE 
Metered At 
Head 
McCullough 
McCullough 
He.d 
Liberty 
Head & Hoover 
~ad & Hoover 
Head & Hoover 
Head & Hoover 
Liberty 
Four Cornerl 
Four Cornera 
Four Cornera 
Four Cornera 
Creenlee 
SaD Juan 
Palo Verde 
El Dorado 
Ceno 
Head 
Head 
Palo Verde 
Liberty 
Palo Verde 
Four Corners 
Four Corners 
Four Corners 
Four Co rners 
Pinna cle Peak 
Pi nnacle Peak 
Pinnacle Peak 
Pinnacle Peak 
Pinna cle Peak 
Liberty 
HW (+out. -in) 
204. 0 
468.0 
249.0 
~ 
56.0 
57.8 
29 . 7 
0.2 
220.0 
~ 
- 64.0 
580. 5 
252.5 
390.0 
651.0 
- 544 . 0 
66 . 0 
703. 0 
50.0 
- 220.0 
- 157.4 
1010. 0 
390.0 
1654 . 3 
-1251.0 
64.0 
27.7 
- 480.0 
151 . 0 
- 143.0 
- 219.0 
- 309.0 
- 857.8 
19.1 
1015. 0 
550.7 
1266.0 
- 600.0 
3496 . 0 
~ 364.7 
- 2998.0 
11 24 .4 
Area APA APPA 1.0., 42.9 67).1 
los.es 6. 1 19.5 
ifltrach' lflse 102.9 -285.6 
Int e rc haflse -~ ~ 
Geflp.ratton 151.9 40 7.0 
APS 
4243.9 
114.6 
-2532.3 
~ 
1873. 0 
cue Cor ner. SlIVajo Verde SR ' 
152.3 0. 0 135.0 0.0 3206. 2 
6. 1 22.0 30. 8 6. 0 68. 0 
- 158.4 332 . 0 1519.0 2506. 0 -214 3. 6 
-~ ~ ...!J.!..:..Sl 2568.0 ~ 
0.0 iSIO.O 2401.8 5080.0 659.6 
GE NERATION 5CKEDULE 
Hallie Units On IN 
AGUAFRAlI8.0 (5101'1n8 ) - , - - --ss:o-
, .. 0 
77.0 
160. 0 
160. 0 
116. 0 
235. 0 
242 . 0 
347 . 0 
251.0 
80. 0 
3 50.0 
350.0 
3 50. 0 
196. 1 
10. 0 
14. 0 
5.0 
70. 0 
115. 0 
177.0 
220. 0 
755. 0 
155.0 
lSl . 9 
27. 0 
220.0 
71 . 0 
62. 0 
78. 0 
52. 0 
JO.O 
' .0 
ACUAFRI2 1l. 8 1, 2 
APACHSTIl3.8 1 
APACHST220. 0 2 
APACHST320. 0 3 
CHOLLA 13. 8 I 
CHO l..LA2 22 .0 2 
CHOlLA3 22.0 3 
CHOlLA4 22.0 4 
CHOl LAS 22.0 
COACHElA 13. 8 
CORN CU2.0 1 
COR~ C222.0 2 
COR!'f C322.0 3 
DAVIS n .8 1-5 
ttlPCEN) 1l. 8 ) 
DttPC!N4 U. S " 
DROP EQ 92.0 
ElCEN G41'3.8 
FCHCEN 120. 0 
FCNCt:N 220.0 
FCHGEN )20.0 
FCNCN4CC22. 0 
FCNC!'fSCC22. a S 
!!OOVER 16. 5 2 
HRSHS I23 I ).8 1-) 
UDCEOTHIl.8 1, 2 
lRVTCt:1 1l.8 1 
tRVTCE2 11.8 2 
IRVTGE) ll.8 ) 
IRYlCE4 18. a 4 
KYRENE 212.5 2 
HRHFLTPS D . 8 I 
NAVAJO 126. 0 1 
NAVAJ O 226.0 2 
NAVAJO 226.0 ) 
OCOT I I..LO ll.8 I 
PARKER 6.9 1- 4 
PAUlVROI24. 0 1 
PAIJ)VRD224.0 2 
PAI.oVR0324. 0 1 
PAI.oVR04 :N. 0 4 
PLT KNOll I). 2 
RSVl TCENI). 8 
SPRr.t:N I !4 . 0 
SPRG~;N 2 24 . 0 
STRTHTC I I. a 
YUCCAG~N 11. 8 
APACHCT II ) . 8 
f'I')TAL 
800.6 
800.6 
800.6 
110. 0 
100.0 
1151.0 
11 58.0 
1270.0 
770.0 
'0.6 
34. 0 
))0. 0 
))0. 0 
12. 0 
25. 0 
~ 
14206.4 
ret I.eA Ara. Totd 
177 1. I 62 1.4 537. 1 12555. 0 
100.7 79. 6 21. 5 527. 0 
- 380.8 1178. 8 -1l8. 0 0. 0 
-544 . 0 
-.!1!1:2. ~ 11 24.4 
947.0 296.1 420.6 14206.4 
~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
BEST DOCUMENT AVAMBLE 
CASE 3R LOAD AND RESOURCE SCHEDULES 
NOTE: Areas with no change from base case C-2R are not included. (See C-2R 
schedules for these areas.) 
Case Description: 
Base case C-3R has the "C" type system in western Colorado (three 345-kV 
lines), with increased loading in the PSCo. area and the extra loading 
covered by generation from the southwestrn unit no. 2 (500 MW) and new 
Wyoming generation (approximately 600 MW). Schedules were changed as shown 
below: 
1. 500 MW from PSCo. to New Mexico 
2. 3,200 MW scheduled south from and through western Colorado and Utah 
to Arizona and southern California (500 MW additional to schedules 
for base case C-2R). 
-------------------
~~ SI 
~ AI :::) 
~ eF 
I 
I 
51 AI CF" 
Cif A, 
-, 
LEGEND 
5" Sell.d"',d "H"CllO",. 
AI' Ac '" 0' '""rcllo",., 
CF. C,rculot,",. "'0. 
All YO'"II or. ,.,y," ," ,.-
o"d ro,,"d,d to til' "10'''-
.110" ""m ber 
wsec AREA INTERCHANGE 
D'AGRA'" 
DATE June 24~ 1980 
Utah/Western Colorado Stud 
POWER FLOW Case C-3R 
I 
~ ______________________________________________________________________________ JL _____________________ J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CASE C-3R 
USBR UC (UPPER COLORADO) 
1992 Heavy Summer Loadi ng 
AREA INTERCHANGE 
Arizona (NH - FanDin.gton) 
Arizona (APS Loads) 
Arizona (USSR UC Loads 1n N. Hex.) 
Arizona (SRP F. C. EnUth=ent) 
Arizona (U. C. & Utah Sales to Aru . ) 
Subtotal a t Four Cornera 
Arizona ( USBR UC Loads & Sales) 
Arizo na (SPR ~ralg Entitlement) 
Arizona ( SRP F. C. Displm.) 
Arizona (UP&L - SRP) 
Arizona (SRP Ha yden 2 Entltleilent ) 
Arizo na (APS Page) 
Subtotal at Pinnacle Peak 
Net with Arizo na 
Utah (SRP - UP&L ) 
Ut ah (USBR UC Loads) 
Utah (UP&L - SRP) 
Ut ah (Ht . Wheele r P. A.) 
Utah (Sales SCE & Ar iz .) 
Net with Utah 
P.s . Colorado (US3R-UC Loads ) 
P.S . Colorado (Co l o-Ute Loads ) 
P.S . Colorado (From S.W. Plant ) 
Net with P.S. Co l o rado 
USBR U! (USBR UC Loads) 
USBR U! (USBR UH-USBR UC) 
USSR LH (Trl-State & PR.'1PA Craig Ent .) 
PP&L t o WAPA UC 
Net vi th USSR lJ1 
Metered At 
Four Corners 
Four Co rnera 
Four Cornera 
Four Comera 
Four Co rner. 
Pi nnacle Peak 
Pinnacle Peak 
Pinnacl e Peak 
Pinnacle Peak 
Pinnacle Peale. 
Pinnacle Peak 
Clen Canyon 
Sigurd & Aahley 
Sigurd & Aahley 
Sigurd 
Po ncha, Rifle & Hidway 
Poncha, Rifl e & Midway 
Creen Ht •• Archer . Ault 
Cr een Ht •• Archer , Ault 
Creen Ht • • Archer, Ault 
Flaming Gorge 
TOTAL AR EA INTERCHANGE 
IN (+ou t , - in) 
- 64. 0 
- 27.7 
480.0 
- 151.0 
1251 .0 
1488. 3 
1306.8 
309.0 
143.0 
21 9.0 
=---!!!..!. 
1958.7 
3447.0 
237. 0 
56.0 
24. 0 
- 950 . 0 
- 583.0 
- 530. 0 
177 . 8 
500 . 0 
1207.8 
597. 2 
326.0 
- 50. 0 
~ 
4945. 0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
WAPA - UC CASE C-3R 
1992 HS 
LOADS AND RESOURCES 
Tri-
State 
Opera ting US8R Col o- and Nev 
~ .J!£... SRP .J!!!.... PRllPA ~ 
Load ( IN) 169. 6 708.2 70.8 
Lo •• ea 
(eat . 1\11) 132.7 34. 6 66.5 
Interchange 
(HW) 4679 . 8 328 . 0 681.4 326.0 -70.8 
Total 
Cenera ti on 3218 . 4 362 . 6 2189.4 326.0 -()-
GENERATION SCHEDULE 
Dominguez 
Bl ue He.. 115 2 
Craig 3 
Curecantl (Morrow Pt. ) 2 
Curecantl ( Cryatal) 1 
fl .. ing Corge (Incl . Fontenelle) ) 
Glen Canyon 345 (alt . awing ) 6 
Clen Canyon 230 2 
*Hayden 1 1 
*Hayden 2 1 
Juniper 
S.W. 
Deseret 
·Colo-Ute. 
7D 
SRP 
portion 
of F. C. 
Plant 
16.2 
-16.2 
-()-
ARS 
51.8 
1!!! 
-()-
!!!! 
518.0 
152. 0 
1341. 0 
144. 0 
32. 0 
210 . 0 
1128 . 4 
373.0 
192.0 
281.0 
150.0 
914 . 0 
760.0 
6195.4 
Total MW 
1000. 4 
250. 0 
t4945 .0 
6195.4 
I I 
PACIFIC POWER & LIGHT COMPANY 
I I CASE C-3R 1992 HS CASE C-3R IDAHO AREA 
I 1992 HEAVY SIlIIKER LOADING I AREA I NTERCHANGE AREA INTERCHANGE Area Metered at MIl (+out, -iD) I I AREA MIl (+ out) (- iD) WAf A LH (PP6L Load) TheI1llopo11. 230 192.1 
WAf A LH (Tri-State Load) Casper 115 
- 86.1 Utah (For IPCo load 00 UP&L and 1IPCo) 130.0 
I WAf A LH (Rushmore-BasiD) Dave Johns ton 230 -457.1 I Utah (UP&L to SPP via Idaho area) -75 -185.0 WAf A LH (Rushmore) Dave Johns ton 115 - 3.9 Utah (For BPA load on UP&L) -240 WAf A LH (Gillette) L.R.S. 500 557 . 0 
I Net to Utah 290.0 I Net with WAf A LH 202.0 Wyoming (PP&L Bridger to PP&L WYOIIing) WAf A OM (WAf A OM Load) Yellowtail 230 
- 13.0 
I I WAf A OM (Rushmore) ~ Sierra Pacific (UP&L to SPP less 3% lOBS) 73 Sierra Pacific (NOD Fino Sale to IPCo) 
-180 Net wi th WAf A UK 
- 17.0 
I Net to Sierra Pacific -107 I Idaho (J. B. for Wyo.) Bridger 230 -290.0 
Net to Northwest 115. 5 Net vi t h Idaho 
-290. 0 I Total Idaho Area Interchange 113.5 Hoo t ana (Hont ana Load) Yellowtail 230 
Bil11ng. 161 
- 8.0 AREA LOADS AND RESOUitCES 
Net wi t h Kont ana 
- 8.0 I MIl 
Load. 3484 WAf A UC NET 50.0 ~ I EBt1&sted Lo •• 219 Interchange +11 3 . 5 TOTAL Area Interchange 
- 63.0 Generation 381 6.5 
LOADS AND RESOURCES I AREA GENERATION 
Plant Name Unit . On MIl PP6L BHP&L Reg. LH Reg. OM Rushmore Montana Total I AIIerican Falls 1-3 69.0 Loads 1007.9 329. 0 86.1 13.0 451.6 8.0 -1820.5 Ander son Ranch 6.9 1 , 2 26.9 Losses 33.3 7.2 0. 0 0.0 19.5 0.0 60.0 I B11s . 13.8 1- 3 0. 0 Interchange -97. 9 0.0 -86 . 1 -13 . 0 -465.0 -8.0 - 63.0 BoWIIIODt 138 1-10 0. 0 Intrachange 84 . 0 
- 84. 0 0.0 0.0 0. 0 0.0 0.0 Brownl ee 13. 8 ( Area Swi ng) 1-4 1003.8 Gen. Netted ~ ~ ~ ~ ~ ....Q:Q - 175.0 I Br ownl ee 15 13. 8 5 151.6 Emme t t 138 1, 2 10 .1 Total Gen. 101 7.0 75 . 0 0 . 0 0.0 0.0 0.0 1817.3 Hells Canyon 14. 4 1- 3 0.0 
Jim Br idge r Ii 22.0 1 446 .3 
I Jim Bridger 12 22.0 2-4 1639 .0 GENERATION SCHEDULE King 138 1-5 202. 1 
Lower Salmon 13.8 1-4 0. 0 Units On MIl I Lucky Peak 1 63.1 Mi n i doka 138 1-7 ;2 . 6 DAVEJOHN 4 (Alterna t e Swing) 383.3 Oxbow 13.8 1-4 0.0 DAVEJOHN 1 I , 2 206. 0 Payet t e Ri ver 1 67 . 4 DAVEJOHN 3 3 231 . 0 I Strike 13. 8 1- 3 54. 7 WYODAK 1 340 Twi n Falls 138 1-7 27 . 8 GILLETTE ~ Wiley/Dike 1 0 . 0 
I Wood River 42 . 1 Total Cene ration 18 17.3 1, 38!6 . 5 
.." 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 
UTAH POWER & LIGHT COMPANY 
1992 HEAVY SUMMER - 1992RS 
AREA 
IPCO (Monsanto No.3) 
IPCO (BPA Load in Utah) 
IPCO (IPCO Load in Utah) 
IPCO (Sierra Pacific) 
IPCO (IPCO Load in HPC) 
IPCO (Surplus Sale) 
Net with Idaho Power Co. 
HPC (IPCO Load in HPC) 
AREA INTERCHANGE 
CASE C-3R 
Net with Montana Power Co. 
UC Region (for SCE) 
UC Region 
UC Region (CRSP Load in Utah) 
UC Region (CRSP Load in SPP Co.) 
Net with Upper Colo~ Region 
" 
UC Region (Idaho & Utah Sales) 
SPP Co. (Contract) 
SPP ~. (IPA Load at Gonder) 
SPP Co. (Sale) 
Net with Sierra Pacific Power Co. 
LADWP (IPP Generation to Utah) 
Net with Los Angeles De par ment 
of Water and Power 
AIRZ (VIA Four Corners) 
Total Area Interchange 
LOADS AND RESOURCES 
BPA 
Utah UC Resion Palisades 
Load (HW) 36034.0 (1) 634.4 275.2 
Losses (HW) 224.0 48.1 12.4 
Interchange (HW) 1065.1 -568.0 -112.0 
Total Gen. (HW) 4892.5 114.5 (2) 175.6 
(1) 20 HW of small streams netted out. 
68 HW of Geneva load carried by Geneva generator. 
Includes 344 MW of station use. 
(3) 
HW (+OUT e -IN) 
-74 
-112 
-38 
325 
-21 
105 
185.0 
21 
21.0 
551 
-56 
-237 
-24 
584.0 
350 
75 
86 
19 
180.0 
-1275 
-1275.0 
650 650.0 
345.0 
IPCo. Total 
85.6 4598.6 
5.5 290.0 
-91.1 345.0 
0 5233.6 
(2) Carried by Utah Power & Light. 
(3) 70 HW supplied by Palisade gen r 
by Utah Power & Light. 
~nd the dif ference supplied 
I 
Ut ah Po"e r & I.igh t Company 
I 1992HS (Continued) 
CASE C-3R 
I GENERATION SCHEDULE 
I 
Station 
Plant Name ~!!. ~
Naughton G3 (Alte rnate Swing) 14 
I CarboD Gl 3 
CarboD G2 6 I E HUDter Gl 40 
I E HUDter G2 40 E HUDter G3 40 
I E HUDter G4 40 
Gadsby Gl 3 I Gadsby G2 4 
I Gadsby G3 4 Geneva Gl (4) 
I Grace 138 1-6 
Hale G2 
I HuntingtoD Gl 40 
I HuntingtoD G2 25 NaughtoD Gl 10 
I Oneida 138 1-3 
Palisades GeD. (5) 1-4 
I Wellin&ton Gl 30 
I Wellington G2 30 CeDtral Utah 
I Total Ceneration 344 
I 
I 
(4 ) Geneva (KW) 
(S) BPA (KW) 14-
KW 
379.6 
60 
91 
440 
440 
440 
440 
23 
54 
54 
68 
30 
18 
440 
440 
150 
10 
120 
530 
530 
476 
5,233.6 
ARIZONA 
Hea-vysummer 
AREA INTERCHANGE 
Case C-3R 
ADWP (Palo Verde to LADWP) 
ADWP (Navajo to LADWP) 
ADWP (Navajo to NPCO) 
ADWP (DC Intert1e) 
Net vi th LADWP 
Nevada (Palo Verde to NPCO) 
Nevada (PD to DCRR) 
Nevada (WAPA I.CA to DCRR) 
Nevada (LCA to L.E. Coop) 
Nevada (frOlll sCE (Hohave) for NPCO) 
Nevada (DCI lntertie) 
Net with Nevada 
New Mexico (PSNM to Farmington) 
New Mexico (Four Corners to PSNH and EPEe) 
Ne" !lex1co (WAPA UCA to WAPA SWR) 
New Uexlco (Palo Verde to EPEC and PsNH) 
New Mexico (Palo Verde to EPEC) and PSlIt) 
New Mexico (San Juan to TGE) 
Net vi th New Mexico 
Utah (Ar1z:. via Four Corners) 
So. Calif. (Palo Verde to sDG&E) 
So. Calif. (Four Cornerl to SeE) 
So. Calif. (PD to KwD) 
So. Calif. (sCE (Hohave) to NPCO) 
So. Calif. (sCE (Hohave) to WAPA I.CA for sRP) 
So. Calif. (Palo Verde to sCE) 
So . Calif. (DC IDtert1e) 
So. Calif. (Palo Verde to So. Calif. ~n1c.) 
Net vith So . Calif. 
WAPA UCA (Sale. to Ariz.) 
WAPA UCA (PslfI to Far1ll1ngtOD) 
WAPA UCA (APS to Kayenta and NTUA) 
WAPA UCA (WAPA UCA to WAPA SWR) 
WAPA UCA (Four Corner. (SRP ) to WAPA UCA) 
WAPA UCA (WAPA UCA to SIP, Four Co rner.) 
WAPA UCA (WAPA UCA to SRP, Hayden ) 
WAPA UCA (WAPA UCA to SRP, Y..,pa) 
WAPA UCA (WAPA UCA t o WAPA I.CU) 
WAPA UCA (APS to Glen Canyon) 
To s DGE (at Y .... i 
Net vith WAPA UCA 
Northwest t o W/t2A DCI 
Net wi th Northwest 
TOTAL AREA INTERCHANGE 
Metered At 
Mead 
IIcCuIIough 
IIcCuIIough 
Mead 
Liberty 
Head , Hoover 
Mead , Hoover 
Head , Hoover 
Head , Hoover 
Liberty 
Four Corner. 
Four Corner. 
Four Corner. 
Four Corner. 
Creen1ee 
SanJuan 
Palo Verde 
E1 Dorado 
Gene 
Mead 
Mead 
Palo Verde 
L1berty 
Palo Verde 
Four Corner. 
Four Corner. 
Four Corner. 
Four Corner. 
PlnMc1e Peak 
Pinnacle P.ak 
Pinnacle Peak 
Pinnacle Peak 
Pinnacle Peak 
Liberty 
KW (+out, -1n) 
204.0 
468.0 
249.0 
~ 
1015.0 
56.0 
57.8 
29.7 
0. 2 
220.0 
~ 
550.7 
- 64.0 
580.5 
252. S 
390.0 
6S1.0 
- 544.0 
1266.0 
- 650.0 
66.0 
703.0 
50. 0 
- 220.0 
- 157.4 
1010.0 
390.0 
1654.3 
3496.0 
- 1251.0 
64.0 
27.7 
- 480.0 
151.0 
- 143.0 
- 219.0 
- 309.0 
-1306.8 
19.1 
~ 363.7 
-3447.0 
-1970.0 
-1970.0 
624.4 
I BEST DOCUMENT AVAIWLE 
I 
I All I ZOliA 
Heav~ Sunner 
AREA I NTERCHANCF 
Ca s e C-3R 
Azea APA APPA APS cue Corners Navajo Ve r de SRP TGt: LeA Aze. Total I 
Load 42.9 673. I 42 43. 9 152.3 0. 0 IJ 5. 0 0. 0 3206. 2 1711.1 621.4 53 7. I IU55. 0 
Loue . 6. I 19. 5 114. 6 6. I 22 . 0 30.8 6. 0 68. 0 100. 7 79. 6 21.5 527 . 0 
Intrachange 102. 9 -285.6 -2532. 3 -158. 4 33 2. 0 1519. 0 2506. 0 - 2143. 6 -380. 8 1178. 8 -138.0 0.0 
Intetchange 0. 0 0 . 0 46.8 0 . 0 11 56. 0 717. 0 2568. 0 -471 . 0 -544 . 0 -1583 . 7 0 . 0 624.4 I 
Cene r atlon 151.9 40 7. 0 18 73. 0 0. 0 151 0. 0 2401. 8 5080. 0 659. 6 947. 0 296. I 420. 6 1J 706. 4 
I GENERATION SCHEDULE 
Na. Un U . On HW 
ACUAFRA31 8. 0 (Swl n .. > 3 46. 9 
AGUAFR I 21 3. 8 1,2 26. 0 
APACHST 11). 8 I 77 . 0 
APACHST220. 0 160. 0 
I 
APACHST320. 0 3 160.0 
CHOLLA 11. 8 I 116.0 
CHOLLA2 22 . 0 2 235. 0 
CHOLLA3 22. 0 3 242. 0 I 
CHOLLA4 22. 0 4 347.0 
CHOLLA5 22.0 5 251 . 0 
COACHE LA ll. 8 I 80. 0 
COI.N G122. 0 1 350. 0 
COI.N G222. 0 2 350. 0 I 
COI.N C322. 0 3 350. 0 
DAVIS ll. 8 1- 5 196. 1 
IlttPG£N 3 ll. 8 3 10. 0 
DKPGEN4 13. 8 4 14. 0 
OlDP EQ 92. 0 I 5. 0 I 
ELCtJI r ... ' 13. 8 4 70. 0 
FCMer.N 120. 0 I 175.0 
FCII\;EN 220.0 2 177. 0 
FCIICEN 320. 0 3 220. 0 
FCNCN4CC22. 0 4 755.0 I 
FCNCH5CC22 . 0 5 755. 0 
HOOVU 16.5 2 151 . 9 
AASKS12313 . 8 1-3 27.0 
II DC EOTH I). 8 1,2 220.0 I 
IRVTCE I 13. 8 I 71 . 0 
I RVTCE2 13. 8 2 62. 0 
I RVTCEl 1).8 3 78. 0 
lRVTCE4 18. 0 4 52.0 
KYRfNE 212. 5 2 )/). 0 I 
IIJtr{F L TPS I 3. 8 I 9.0 
NAVAJO 126.0 I 800. 6 
NAVAJO 226. 0 2 800.6 
NAVAJO 226. 0 3 800. 6 
NAVAJO 226. 0 3 800.6 I 
OCOT I LLO I). 8 I 110. 0 
PAIUeU 6. 9 1-4 100. 0 
PALOnD 124.0 I 1157. 0 
PAUlnD224. 0 2 1158. 0 
PALOV'R032 4. 0 3 1270. 0 I 
PALOV'R0424. 0 4 360. 0 
PL T KNOB I). 2 I 20.6 
RSVLTCENI). 8 I 34. 0 
SPRCENI 24. 0 I ))0. 0 I 
SPRCEN2 24. 0 2 n o. o 
STRntTC 11 . 0 I 12. 0 
YUCCACE!U 3. 8 I 25. 0 
APACHCT II 3. II I 10. 0 I 
TOTAL 13 706.4 
I 
I 
